ABSTRACT.-Lycopodiella 3gilmanii is described as a new hybrid from northeastern North America. It is the result of L. appressa 3 L. inundata as inferred from morphology and geography. A key is provided for Lycopodiella in northeastern North America that includes hybrids.
may have contributed to the problem. Northern Lycopodiella specimens are shorter, have thinner shoots, and produce fewer upright shoots compared with southern specimens.
Following the arguments of Wagner (1968) , a binomial name is here provided for L. appressa 3 L. inundata in order to call attention to this hybrid and its contribution to the taxonomic difficulties faced by students of the genus.
Lycopodiella @gilmanii A. Haines Caulis horizontalis 0.9-1.5 mm latus, prostratus, folia 3.8-6 3 0.5-0.8 mm, dentibus marginalibus utrinque 0-3(-4). Caulis erectus 1 vel 2, 8-18.5 cm altus. Strobili 28-75 3 (6-)7-12 mm, sporophyllis (4.6-)5-6.4(-7.1) 3 0.5-0.75 mm, ascentibus, dentibus marginalibus utrinque 0-2.
Hybrid of Lycopodiella appressa and L. inundata. Horizontal stem prostrate, 7-21 cm long, 0.9-1.5 mm in diameter exclusive of the leaves. Leaves of the horizontal stem 3.8-6 mm long, with 0-3(-4) minute teeth per margin, leaves on the distal portion of stem with relatively more teeth. Upright shoot 1 or 2 per horizontal stem segment, 8-18.5 cm tall, the leaves with entire margins or those in the basal portion of shoot minutely toothed. Strobili (22-)24-75 mm long, (6-)7-12 mm wide, representing (20-)28-45 percent of the upright shoot height. Sporophylls with 0-2 slender teeth per margin, ascending (loosely appressed), (4.6-)5-6.4(-7.1) mm long, 0.5-0.75 mm wide. Spores mostly 48-53 lm, varying from ca. 5-90 percent malformed. The epithet has been chosen to honor Arthur Gilman of Vermont, a careful student of free-sporing tracheophytes. His expertise and tireless responses to inquiries has greatly assisted my studies of lycopods.
Lycopodiella 3gilmanii does demonstrate some variation in morphology. Most collections of L. 3gilmanii show relatively tall strobili comprising more than 30% of the total upright shoot height, a character state contributed by L. inundata (Figure 1 ). This form is found on saturated soils with high sand content, such as abandoned borrow pits and coastal outwash plain pond shores. In contrast, when L. 3gilmanii is found in hydric organic soils with extensive bryophyte cover, such as acid fens and lake-border fens, the strobilus is relatively short. This strobilus reduction in the ''peatland morph'' is paralleled in northeastern L. inundata and has been noted in Michigan for other species of bog clubmosses (Robert Preston, University of Michigan, pers. comm.). Lycopodiella 3gilmanii usually has ascending sporophylls at maturity. Rarely, however, collections have loosely appressed sporophylls until very late in the season when they spread further from the axis. The latter form has been seen from northeastern Connecticut and appears to merely represent dwarfed individuals with short upright shoots.
Lycopodiella 3gilmanii also appears to have two forms based on spore morphology -those with abortive spores and those with well formed spores. This suggests one of the parents may occur in two ploidy levels (likely L. appressa; see discussion under that species in Haines 2003) . All of the variations of L. 3gilmanii are united by similarities in morphology of horizontal shoots, upright shoots, leaves, and sporophylls, spore size, and in geography (i.e., they occur within the region of sympatry of L. appressa and L. inundata). The holotype of L. 3gilmanii has a high fraction of aborted spores.
Despite previous confusion, Lycopodiella 3gilmanii is readily separated from Lycopodiella appressa by examination of sporophylls and horizontal stems. Lycopodiella 3gilmanii has sporophylls commonly exceeding 5 mm long with 0-2 slender teeth per margin (Figure 2 ) and horizontal shoots, excluding the leaves, 0.9-1.5 mm thick. Lycopodiella appressa, on the other hand, has sporophylls usually shorter than 5 mm long with entire margins or infrequently with a short, broad tooth on one or both margins ( Fig. 3 ; rarely the teeth prolonged and slender) and horizontal shoots 1.2-3.5 mm thick. Further, most collections of L. 3gilmanii have ascending sporophylls at maturity, rather than the appressed sporophylls of L. appressa. In northeastern herbaria, L. 3gilmanii is most often labeled as Lycopodium inundatum var. bigelovii Tuckerman. Examination of the type specimen (Tuckerman s.n., GH!) shows this name to be a synonym of L. appressa, in contradiction to the statements of Gillespie (1962) , who believed the name applied to hybrids involving L. appressa and L. inundata.
Lycopodiella 3gilmanii is close in morphology to L. 3copelandii (Eiger) Cranfill (¼ L. alopecuroides 3 L. appressa), which also has long, ascending sporophylls at maturity. Lycopodiella 3copelandii is, however, a more robust plant with somewhat arching stems and more densely imbricate leaves (see key; couplet 4). Lycopodiella 3gilmanii is responsible for reports of L. margueritae in New England (Bruce, 1975 -as L.''appressed inundata''; Angelo and Boufford 1986 ; and several unpublished media), a tetraploid species of the Great Lakes region (Bruce et al., 1991) . Though the plants are similar in overall outline, sporophyll orientation, etc., L. margueritae is a larger plant with thicker horizontal shoots (mostly 1.3-2.2 mm thick), wider horizontal shoot leaves (0.8-1.2 mm wide), and larger spores (mostly 58-65 lm; Bruce, 1975 and Bruce et al., 1991) . Lycopodiella 3gilmanii is probably also responsible for reports of L. margueritae from Pennsylvania (Roads and Block, 2000), but I have not yet seen specimens to confirm this.
KEY TO LYCOPODIELLA OF NEW ENGLAND 1a. Sporophylls tightly to loosely appressed at maturity (i.e., late August through September), the bases spreading less than 15 degrees from the strobilus axis; strobilus 3-7 mm wide inclusive of the sporophylls 2b. Sporophylls (4.6-)5-6.4(-7.1) mm long, at least some with 1 or more slender, marginal teeth 0.3-0.6 mm long; horizontal shoots 0.9-1.5 mm thick exclusive of the leaves, usually producing 1 or 2 upright shoots per segment; well formed spores mostly 48-53 strobili 10-20 mm wide inclusive of the sporophylls 6a. Strobilus representing 6-38 percent of the total upright shoot height; horizontal stems strongly arching, frequently more than 3 cm above the substrate, commonly rooting 7.5-36 cm distal to the proximal-most upright shoot; leaves of the horizontal shoots with 1-8 teeth per margin . . . . . . . . . L. alopecuroides 6b. Strobilus representing 34-55 percent of the total upright shoot height; horizontal stems somewhat arching, usually less than 2.5 cm above the substrate, commonly rooting 7.0-13.5 cm distal to proximal-most upright shoot; leaves of the horizontal shoots with 0-3 teeth per margin . . . . . . . . L. @robusta
